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Amendments to th^ riaimsi 

Please amend the claims, without prejudice, as follows: 



RECEIVED 
^^EW™. RAX CENTER 

DEC 0 7 2m 



Listing of Claims : 

1-2 (Cancelled). 

3. (Prpgpntly Amgnded) Tho Qpparatufl of claiiB -4- An autonomous c leanin g apparatus. 
comprising: 

a drive system operable to enable movement of the clea ninp; apparatusi 

a controller in communication with the drive system, the controller including a processor 

operable to control the drive system to provide at least one pattern of movement of the cleaning 
a pparatus: and 

a debris sensor for generating a debris signal indicating that the cleaning apparatus has 

collected debris: 

wherein the processor is responsive to the debris signal to (1) select a pattern of movement of 

the cleaning apparatus and (2) steer 

wherein th e patt e rn of movem e nt compri s es stooring the cleaning apparatus toward an area 
containing debris. 

4- (Presently Amended) The apparatus of claim 3 as in on e of claims 13 ^ wherein the debris 
sensor comprises spaced-apart first and second debris sensing elements respectively operable to 
generate first and second debris signals; and 

wherein the processor is responsive to the respective first and second debris signals to select a 
pattern of movement and steer the cleaning apparatus toward an area containing debris. 

5. ^Presently Amended) The apparatus as in one of claims -M- 3 or 4 w herein the debris sensor 
comprises a piezoelectric sensor element located proximate to a cleaning pathway of the cleaning 
apparatus and responsive to a debris strike to generate a signal indicative of such strike. 

6-8. (Cancelled). 

9. (Presently Amended) Th e apparatus of clcum 7 An autonomotis cleai ^inp flppgratiis^ 
comprising: 

a drive system operable to enable movement of the cleaning apparatus: 

a controller in communication with the drive system, the controller including a processor 

operable to control the drive system to provide at least one partem of movement of the cleaning 
a pparatus: and 
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a debris sensor for gener ^ririp ; a dehris signal indi ^atmp that the cleaning apparatus has 

collected debris: 

\^ilerein the processor is responsive to Ae deb ris signal t o (I) select an operative mode from 

among predetermined operative modes of the cle aning apparatus, and (2) steer 

wh e r e in tho patt o m of movem e nt oomprises steering the cleaning apparatus toward an area 
containing debris. 

10. (Presently Amended) The apparatus of claim 9 os in on e of oloims 6 9 vrfierein the debris 
sensor comprises spaced-apart first and second debris sensing elements respectively operable to 
generate first and second debris signals; and 

wherein the processor is responsive to the first and second debris signals to select a pattern of 
movement. 

1 1 . (Presently Amended) The apparatus of claim 10 further wherein the processor is 
responsive to differences i» between t he first and second debris signals to steer the cleaning apparatus 
in a direction of debris. 

12. (Presently Amended) The apparatus as in one of claims 9-11 6-H- wherein the debris sensor 
comprises a piezoelectric sensor element located proximate a cleaning pathway of the cleaning 
sq>paratus and responsive to a debris strike to generate a signal indicative of such strike. 

13-16 (Cancelled). 

1 7. (Presently Amended) A debris sensor for a cleaning apparatus, the debris sensor 
comprising: 

a piezoelectric element located proximate to a cleaning pathway of the cleaning apparatus and 
responsive to a debris strike to generate a first signal indicative of such strike; and 

a processor operable to process the first signal to generate a second signal representative of a 
quantitative characteristic of debris being collected e ncount e r e d by the cleaning apparatus. 

1 8. (Original) The sensor of claim 17 wherein the characteristic is relative quantity of debris. 

1 9. (Original) The sensor of claim 17 wherein the characteristic is a vector from a present 
location of the cleaning apparatus to an area containing debris. 

20. (Qrigmal) The sensor of claim 17 wherein the processor is further operable, in response to 
the second signal, to change an operative mode of the cleaning apparatus. 

21. (Original) The sensor of clwn 20 wherein the change of operative mode comprises 
changing a power setting.* 

22. (Original) The sensor of claim 20 wherein the change of operative mode comprises 
illuminating a user*perceptible indicator light. 
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23. (Qrigiiial) The sensor of claim 20 wherein the change of operative mode comprises 
reducing a movement speed of the cleaning ^paratus. 

24. (Original) The sensor of claim 17 wherein: 

the piezoelectric element is moxmted proximate to the cleaning pathway by mounting elements, 

and 

the mounting elements comprise at least one mounting screw and associated elastomer 
mounting grommet. 

25. (Original) The sensor of claim 24 wherein the elastomer mounting gronmiet receives the 
moimting screw and provides vibration dampening for the piezoelectric element mounted proximate to 
the cleaning pathway by the mounting screw. 

26. (Presently Amended) The apparatus of claims 3 4 or 7 9 wherein the processor is operable 
to receive the debris signal and calculate therefrom a debris gradient, representative of changes in 
debris strikes, as the cleaning apparatus moves. 

27. (Original) The apparatus of claim 26 wherein the processor is responsive to the sign of the 
debris gradient to select a pattern of movement 

28. (Presently Amended) The apparatus of claims 5r4a or 12 1* wherein the piezoelectric 
sensor element comprises a flexible piezoelectric film. 

29. (Original) The sensor of claim 17 wherein the piezoelectric element comprises a flexible 
piezoelectric film. 

30. (Original) The apparatus of claim 28 vslxereinthe piezoelectric sensor element comprises 
multiple electrically isolated sections. 

31 . (Original) The sensor of claim 29 wherein the piezoelectric element comprises a flexible 
piezoelectric film. 

32-33 (Cancelled). 

34. (Presently Amended) A method of operating an autonomous cleaning apparatus, the 
method comprising: 

usuig a processor to control a drive svstem of the cleaning apparatus to provi de at least one 

pattern of movement of the cleaning apparatus: 

using a debris sensor in communication with the processor to generate a debris signa l indicating 

that the clea ninp app aratus has collected debris: and 

using the processor to select a pattern of movement of the cleaning apparatus and (2) steer 
wh e r e in th e pattern of movement oomprisos stooiing the cleaning apparatus toward an area 

containing debris in response to the debris signal . 
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35. (Presently Amended) The method of claim 34 as in on e of claimfi 32 34 wherein the debris 
sensor comprises spaced-apart first and second debris sensing elements respectively operable to 
generate first and second debris signals; and 

wherein Ae processor is responsive to the respective first and second debris signals to select a 
pattern of movement and steer the cleaning apparatus toward an area con*a i"t"p; dehria. 

36. (Presently Amended) The method as in one of claims 34 or 35 wherein tfie debris 
sensor comprises a piezoelectric sensor element located proximate to a cleaning pathway of the 
cleaning apparatus and responsive to a debris strike to generate a signal indicative of such strike. 

37-39 (CanceUed). 

40« (Presently Amended) The method of oloim 39 A method of operating an autonomous 
cleaning apparatus, the method comprising: 

using a processor to control a drive system of the cleaning apparatus to provide at least one 

pattern of movement of the cleaning apparatus: 

using a debris sensor in communication with the processor to generate a debris signal indicating 

that the cleaning apparatus has collected debris: and 

using the processor to respond to the debris signal by (11 selecting an operative mode from 

among predetermined operative modes of the cleaning apparatus, vs^erein selection of an operative 
mode comprises selecting a pattern of movement, and (2) wfaoroin the patt e rn of mo vcanont oompris e s 
steering the cleaning apparatus toward an area containing debris. 

4 1 . (Presently Amended) The method of claim 40 os in one of claimfi 37 ^0 wherein the debris 
sensor comprises spaced-apart first and second debris sensing elements respectively operable to 
genemte first and second debris signals; and 

\^erein the processor is responsive to the first and second debris signals to select a pattern of 
ipovement. 

42. (Presently Amended) The method of claim 41 finther wherein the processor is responsive 
to differences in between the first and second debris signals to steer the cleaning apparatus in a 
direction of debris. 

43. (Presently Amended) The method as in one of claims 40-42 37 12 wherein the debris 
sensor comprises a piezoelectric sensor element located proximate a cleaning pathway of the cleaning 
apparatus and responsive to a debris strike to generate a signal indicative of such strike. 

44-47. (Cancelled). 

48. (Presently Amended) A method of operating a cleaning apparatus, the meliiod comprising: 
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using a piezoelectric element located proximate to a cleaning pathway of the cleaning ^aratus 
and responsive to a debris strike to generate a first signal indicative of such strike; and 

using a processor in communication witii the piezoelectric element and operable to process tiie 
first signal to generate a second signal representative of a quantitative characteristic of debris being 
collected onoount e rad by the cleaning apparatus. 

49. (Original) The method of claim 48 herein the characteristic is relative quantity of debris. 

50. (Original) The method of claim 48 wherein the characteristic is a vector fix)m a present 
location of the cleaning apparatus to an area containing debris. 

5 1 . (Original) The method of claim 48 wherein the processor is further operable, in response to 
the second signal, to change an operative mode of the cleaning apparatus. 

52. (Original) The method of claim 51 wherein the change of operative mode comprises 
changing a power setting. 

53. (Origmal) The method of claim 51 wherein the change of operative mode comprises 
illuminating a user-perceptible indicator light. 

54. (Original) The method of claim 51 wherein the change of operative mode comprises 
reducing a movement speed of the cleaning apparatus. 

55. (Original) The method of claim 48 further comprising: 

mountii]^ the piezoelectric element proximate to the cleaning pathway using at least one 
moxmting screw and associated elastomer mounting grommet, 

56. (Original) The method of claim 55 wherein the elastomer mountmg grommet receives the 
mounting screw and provides vibration dampening for the piezoelectric element moimted proximate to 
the cleaning patiiway by the mounting screw. 

57. (Presentiy Amended) The method of claims 34 or 40 32 or 3 8 \^erein die processor is 
operable to receive the debris signal and csalculate therefiom a debris gradient, representative of 
changes in debris strikes, as the cleaning apparatus moves. 

58. (Original) The method of claim 57 wherein the processor is responsive to the sign of the 
debris gradient to select a pattern of movement 

59. (Presentiy Amended) The metiiod of claims 36r^ or 44- 43 wherein the piezoelectric 
sensor element comprises a flexible piezoelectric film. 

60. (Original) The method of claim 48 wfaerem the piezoelectric element comprises a flexible 
piezoelectric film. 

61 . (Original) The method of claim 59 wherein the piezoelectric sensor element comprises 
multiple electrically isolated sections. 
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62. (Original) The method of claim 60 wherein the piezoelectric element comprises a flexible 
piezoelectric iSlm. 
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